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ABSTRACT 
This dissertation builds upon suspension array which is a novel technology 
platform for molecular diagnosis and includes the core technology of multiplex 
ligation-dependent probe amplification (MLPA) that has good performance on 
detecting dosage differences, in order to explore its application possibility of 
quantitative analysis. While the combined technology is named as MLPA-suspension 
array technology, aneuploidy becomes the target that expects to be detected. 
Aneuploidy is a kind of chromosome disease and results in the condition of having 
more than or less than the normal diploid number of chromosomes. In the light of its 
high incidence, the concept that detects common aneuploidies in ongoing pregnancies 
using MLPA-suspension array technology is meaningful not only because of 
technology innovation, but also because of practical purpose.  
    In chapter Ⅰ, we summarized the basic information of aneuploidy and its 
detection methods which have been developed and used for several years or decades. 
Then, we introduced the principle, advantages and applications of suspension array. 
    In chapter Ⅱ, we described how to detect aneuploidies by MLPA-suspension 
array technology in detail, in terms of experimental design, fundamental principle, 
bench work and data analysis. Next, we optimized the detection system in many 
aspects so as to obtain better results which were judged from the difference of 
chromosome copy number between patients and normal samples. Then, we 
established a standardized detection system. 
    In chapter Ⅲ, we evaluated the accuracy and reliability of MLPA-suspension 
array technology through detecting clinical samples. The results demonstrate that it is 
able to distinguish patient samples correctly and stably from normal samples. In 
addition, it is clearly applicable in prenatal diagnosis. In a word, MLPA-suspension 
array technology shows great potential in detection of copy number variation. 
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第一章  文献综述 
 
 
第一节  染色体非整倍体异常及其检测 
 









































Table 1-1：Common Chromosome Aneuploidies 
病名 英文名 主要核型 出生率[3,4] 
唐氏综合征 Down Syndrome 47, +21 1/650 
爱德华氏综合征 Edward Syndrome 47, +18 1/3000 
帕陶氏综合征 Patau Syndrome 47, +13 1/5000 
克林费特氏综合征 Klinefelter Syndrome 47, XXY 1/500 









§ 1.1.2 染色体非整倍体异常的检测 



























如，据统计约 80%的唐氏综合征患者是由年龄小于 35 岁的孕妇产下[5]。因而低











































§ 1.1.3 多重连接探针扩增技术 
多重连接探针扩增技术 (Multiplex Ligation-dependent Probe Amplification, 
MLPA)[29] 于 2002 年首次提出，现已被广泛应用在各类遗传病检测、遗传性肿
瘤检测、药物基因组学研究等多个领域。MLPA 技术 大的特点是以杂交探针代






获得 40~50 个靶序列信息。 
检测染色体非整倍异常疾病的原理是几条染色体上的几十个靶基因对应的
左侧和右侧杂交探针，经过特异性杂交连接后变成几十条完整的杂交探针。然后




繁琐耗时的 M13 噬菌体克隆才能够得到反应所需的杂交探针。(2).MLPA 技术中
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平面固相芯片之后，液相悬浮芯片技术(Suspension Array Technology, SAT)引起了
广泛的关注，而且它是不同于传统的平面芯片的一种全新概念的生物芯片。 
 
§ 1.2.1 液相悬浮芯片技术发展 










1995 年的 Luminex 公司(Austin, Texas, USA)利用其对荧光颜色的高分辨力，自
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